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ON THE PRI NCIPAL NU RSE RY PESTS LIKELY 
TO BE DISTRIBUTED IN TRADE. 
The State of Illinois has now undertaken by legislative enact-
ment to prevent, a~ far. as reasonably practicable, the introduction, 
maintenance, and spread in this state of the fungus and insect 
parasites of fruit and ornamental trees and shrubs; and aS' an · 
important feature of this program of state control a system of 
nursery inspectio·n has been establis-hed substantially identical 
with that now maintained in many other American states. It is 
the object of this inspection to insure as fully as possible the 
freedom of nursery stock, as delivered to customers, from injurious 
insect and fungus pests likely to continue as a cause of loss or 
damage in the orchard or on the premises of the purchaser. 
A distinction must be made in practice between those insect 
and fungous diseases injurious to the property of the nurseryman 
but from their ·nature not likely to be conveyed by the dormant 
tree stripped of its leaves, and those which continue on the affected 
tree or shrub through the winter in a condition to revive and spread 
with the renewal of growth after transplantation. The nursery 
inspection is made under our. law primarily for the protection of 
customers of nurserymen, a nd only se.condarily for the benefit of 
the nurserymen themselves; and on this account, first and most 
careful at.tention is naturally given by our horticultural inspectors 
to those pests which are capable of being distributed through the 
nursery trade. A slight and seemingly insignificant appearance 
of an insect or fungus of this description in the nursery rows may 
be far more important from the inspector's point of view than an 
extraordinary' outbreak of some other form highly injurious 'in the 
nursery itself, but left behind when the stock is shipped. 
It is greatly to the interest of the nur~eryman that he should be 
able to detect and recognize on their first appearance all those in-
juries and diseases which by conveyance to his customers must 
seriously affect his trade, and which, by rendering his premises 
liable to an official quarantine, may embarrass his operations · at a 
1 
2 
critical time. To meet this requirement I have prepared the f 
lowing brief paper, which is a re-statement merely of the essenti 
facts concerning the most important nursery pests likely to occ 
in Illinois nurseries and to spread abroad in spring or fall in t 
course of the regular nursery trade. Although written primari 
for nurserymen it may be found useful also to purchasers of nurse 
stock as an aid to an intelligent inspection of their own purchas 
and as a means of protection against injury through the unnotic 
admission to their premises of dangerous fungus and insect pes 
In , making a choice of subjects for this purpose I have had t 
advantage of the results of two years' nursery inspection in th 
st~te, and have naturally given prominence to those diseases a 
pests commonest and most dangerous in Illinois nurseries at t 
present time. I have, however, further included under this discu 
sion a small number of both fungus and insect species hitherto u 
known to the nurserymen of this state but liable to appear here 
any time. 
About thirty pests of the nursery have been selected for trea 
ment, and these are nearly equally divided between insects a 
fungi. The most important insect species of this list are the Sa 
Jo~e scale, the woolly aphis, the peach-borer, and the pear-leaf mi 
causing the "blister" of that leaf; and the most important fungo 
diseases are the blight of the pear and apple, the crown-gall, th 
root-rot, the apple scab, and anthracnose of the raspberry and blac 
berry. These and the less important forms of disease and inse 
injury may be distinguished with little difficulty by a careful stud 
of specimens in connection with the brief descriptions following. 
CLASSIFICATION AND DESCRiP'riON OF THE INSECT AND FUNGU 
PESTS OF THE NURSE RY MOST IMPORT ANT TO .THE 
N U RSERY TRADE. 
INJURious To THE RooTs. 
1. The Woolry Aplzis ( p. 9) . 
Attacks the -apple. Forms irregular knots or swellings o 
various sizes on the roots, most numerous on the larger roots an 
near their origin. These outgrowths are smooth and soft whe 
fresh, but become hard and rough when .dry. Roots more or les 
covered with whitish collections of small sluggish insects, givin 
them a moldy look, these insects often appearing above ground 
especially upon knots, scars, or other roughened surfaces of trunk 
and branches. Winters on roots as an inactive or dormant insect 
and on the bark as an egg. 
2. 17ze Black Peach-Aph£s ( p. 10). 
A short, broad, shining brownish-black aphis, infesting the 
oots of the peach and plum, and appearing also on the twigs, buds, 
nd leaves. Winters as a developed insect on the roots. 
3. The Crown-gall ( p. 13) . 
A conspicuous wrinkled or roughened knot with a wart-like 
urface, growing most commonly from the crown of the tree or its 
icinity. Especially likely to start fro~ a grafting scar or other 
lace of injury. Sometimes also borne by · the larger roots or 
ppearing on the trunk above ground. Affects nearly all deciduous 
ruits, including the apple, peach, apricot, pear, raspberry, black-
erry, cherry, plum, grape, and quince. Believed to be contagious, 
nd is often fatal, especially to young trees. Not certainly the 
arne disease, however, on all of these kinds of fruits. 
4. Tlze Root-rot (p. 1•) . 
A destructive, contagious, and incurable disease of the roots of 
rees, due to certain toadstool fungi and resulting in the death and . 
ecay of the roots and tne gradual destruction of the tree. Strings 
nd sheets of white fungous growth between the bark and wood of 
be dead root, and black threads or cords of fungus mycelium run-
ing over the surface of the roots and through the dirt. Toadstools 
pring from the base of the trunk of badly affected trees, and masses 
f gum also exude about the crown. Commonest on old woodlands. 
NJURIOUS TO THE BARK OR \VoOD. 
5. Tile Woolly Aplzis ( p. 9) . 
(Sec above unda No. t.) 
6. Scale Insects or Bark-lz'ce ( p. 16) . 
Minute inactive insects, in most species concealed beneath thin, 
early structureless, scales which adhere to the surface of bark or 
af. Colors varying, according to kind, from snow-white to gray 
dark brown or even sooty black, and form likewise varying from 
'rcular to oval or linear., Some species wintering as eggs under 
be dry scale, and others as developed but dormant insects partly 
r fully grown. Various species infest practically all varieties of 
ees and shrubs. 
7. T!te P each-borer ( p. 25 ) . 
A yellowish white, grub-like caterpillar, about an inch long, 
itb dark head and neck and eight pairs of legs . Mines the bark 
nd sap-wood of the peach, plum, apricot, and cherry, commonly 
itbin . a foot or so of the ground, causing profuse exudations 
f gum. Winters beneath the bark under ground or within the 
xuded gummy mass. 
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8. Pear-blz"ght, Apple-blight, Fi1~e-blight, Tw ig-bhglzt 
A contagious disease of the pear, apple, and quince, caused by 
bacteria multiplying within living substance of the tree. Young 
growth dies rapidly, beginning at the tips of the twigs, the leav 
and bark soon becoming first reddish and then almost inky black 
and drying up. Continues dormant in the diseased tissues through 
the winter, and may revive and spread in spring. 
9. Black-knot ( p. 30). 
A contagious fungous disease of the plum and the cherry, pro-
ducing rough, hard, sooty-black warts or knots on the twigs or 
branches, often extending for several inches along one side. 
10. P each Fruit-spot ( p. 32) . 
A fruit disease of the peach, apricot, cherry, and plum due to 
the fungus Cladosporium carpoplzilum. Affects also the twigs of 
nursery stock, producing there purple blotches on the bark which 
may crack open when the attack is severe. Conveyed from tree to 
tree and from twig to fruit. Also attacks the leaves, producing 
small holes. On the fruit makes dull brown or black spots, which 
may run together, sometimes covering the surface of the peach. 
The diseased skin often cracks, admitting spores of the rot fungus. 
11. Anthracnose of R aspberrv ( p. 31 ) . 
A fungous disease of the raspberry and blackberry, producing 
small purple spots on the bark, which become gray with a purple 
rim as they expand. Spreads to leaf-stem and leaves Dormant 
on old canes in winter. 
INJURIOUS To THE LEAF OR Buo. 
12. Plant-lice, or Apllides ( p. 33). 
Small sluggish insects, clustered in great numbers on the under 
surface of leaves. Most abundant on the younger growth. The 
greater part wingle3s, but most kinds with a varying percentage of 
winged individuals intermingled. Often much visited by ants. 
Many species, infesting nearly all kinds of plants. Cause curling 
of leaves and dwarfing of the season's growth. Usually pass the 
winter in the egg on buds and twigs, hatching in early spring. 
13. The Apple L eaf-crumpler ( p. 34) . 
Found in winter as a half-grown caterpillar in clusters of dead 
leaves webbed together and fastened to twigs of apple-trees. 
Protected by a slender, crooked, leathery tube within this leaf 
c1 uster. Comes out in spring and feeds · upon the leaves, the buds, 
and even the bark of the youngest growth. Commonest on the 
apple but found also on the plum, cherry, peach, and quince. 
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14. Tlze P ear-leaf Blister ( p. 37 ) . 
Black blister-like spots on the pear-leaf, reddish or green when 
ng, an eighth of an inch or more in diameter. Thickly 
nkling the surface when abundant, or running together to cover 
early the whole leaf. Caused by a minute four-legged mite, 
hich winters under the bud scales and infests the young leaves as · 
put forth in spring. 
15. The Tent-caterpillar ( p. 39). 
In winter, a thick belt of eggs encircling the twig in a way to 
a spindle-shaped mass three quarters of an inch in length. 
June, a colony of dark cat~rpillars, two inches long when full 
IIO"t•nmrt1, marked with blue, yellow, and black along the sides. A 
, tent-like web spun as a shelter and retreat across the forks 
branches in spring and enlarged as the growth of the colony 
The B ag-- orm ( p . 40) . 
In winter, soft, oval, sa.ck -like bodies, one to one and a half 
es long, more or less covered with a layer of leaves. Pointed 
both ends and fastened to the twig or branch by one of theni. 
y of these bags contain masses of eggs, which hatch in May or 
Young caterpillars form for themselves a, portable case, en-
.... , ... J'O."'"'"'" as they grow, and feed on the leaves of fruit and ornamental 
in nurseries and orchards. Much the commonest on evergreens, 
t sometimes injurious to the apple and other fruits. 
17. Tlze Tussock-moth ( p. 41 ) . 
A beautiful small caterpillar, strikingly ornamented with long 
tufts of hair from both ends of the body, and with four short 
ike brushes from the back, behind the coral-red head. Winters 
a mass of eggs attached to a gray cocoon and concealed in one or 
dead le~ves fastened to a twig of apple, plum, willow, or other 
it or ornamental tree. 
The Apple Scab ( p 42) . 
A disease of the leaves and fruit produced by the scab fungus 
dadz"um dendrz"tz"cum) . First appearing in early spring on the 
in the form of soot· colored spots with indefinite margins and 
various sizes. Causes holes in the leaf, these deadened blotches 
king throug-h and dropping out; or the whole leaf may blacken, 
up, and fall. Appears also on the fruit, causiug a black crust 
scab. Common in nurseries, especially on the older trees. 
apples of all kinds. 
Tlte P ear-blig ht ( p. 29 ) . 
(Sec above unJ~r Nl). 8. ) 
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20. The Leaj:spots. . 
Discolored spots and blotches on leaves, due to various fun 
species and affecting various trees. Injurious in the nursery 
carried over the winter either on dead leaves or on the bark 
twigs. 
WINTER FORMS AND APPEARANCES OF THE PRINCIPP_ L 
NuHSERY I'EsTs. 
As nursery stock is prepared for shipment only during 
dormant season of vegetable and insect life, the winter location and 
condition of the pests and parasites of the nursery is of special 
importance to both buyer and seller in the nursery trade. Only 
those insects and fungi which pass the dormant season on the tree 
or shrub are likely to be delivered with the stock, and the form or 
state in which they appear at that time must determine the 
methods of inspection, of prevention, and of remedy. 
The parasites of tree and shrub which infest the root are 
usually to be found there dormant in winter, but alive throughout 
the year: the woolly aphis, the black peach-aphis, the crown-gall, 
and the root-rot are examples. Those on or in the bark are either 
the eggs of such insects as bark-lice or plant-lice; or living stages 
of the former, like the San Jose scale; or dormant stages of fungus 
parasites, such as the black-knot, the leaf-spots, and the apple 
scab. In or beneath the bark or wood living borers may some-
times be found inactive through the winter; and fastened to the 
twigs are bunches of eggs, like those of the tent-caterpillar, the 
bag-worm or the tussock-moth; or partly grown insects hidden in 
curious nests,-the apple leaf-crumpler for example. 
The following synoptical descriptions of these obje ts will 
serve for their identification in winter, as found on the tree. 
1. Tufts of dead leaves or similar objects fastened by webbing to 
twigs or branches. 
A tough, slender, leathery tube within the cluster of dead 
leaves and containing a small, dark, living caterpillar. (Fig.20. ) 
The apple leaf-crumpler. 
A grayish empty cocoon within, with a thick . patch of white 
eggs upon it which are cemented together to form a grayish 
smooth mass. (Fig. 28.) The tussock-moth. 
A soft bag, an inch or more in length, pointed at uuth enus, 
and fastened by one to a branch or twig. Contains a mass of 
several hundred globular eggs. (Fig-. 25, e) The bag-worm. 
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2. Naked insects' eggs on the branches, twigs, or buds. 
Forming a spindle-shaped girdle around the twig, about three 
fourths of an inch long, composed of cylindrical eggs attached 
by one end and imbedded in a brownish cement. (Fig. 23.) 
The tent-caterpillar. 
Minute, slender, oval, shining jet-black eggs, fastened singly 
to the twigs and buds. Plant-lice (Aphides ). 
3. Thin, scale-like objects, fastened to the bark; usually small, 
and white, gray, or dark. Some kinds with a mass of minute eggs 
beneath; others with a small, living but motionless insect. Also 
soft, lump-like, smooth, motionless bodies on the ba:rk, more or less 
hemispherical in form. (Fig. 7- 14.) 
Scale insects, bark lice ( CoccidCB). 
4. ,White, grub-like CfJ-terpillars. about an inch long or less, with 
dark beads. Buried in the bark or sap-wood of the pe.ach at or 
below the surface of the ground, or sometimes, when young, in 
masses of exuded gum. (Fig. 15, b. ) Tlz e p each-borer . 
5. Living insects on the roots. 
Forming whitish, mold-like patches on apple roots; the latter 
much deformed by knots, galls, or tubercles of various size. 
(Fig. 1, 3, 4) . The woolly aphis. 
Small, sluggish, wingless black insects, naked ()n the root~ of 
peach or plum. (Fig. 2. ) The black p eaclz.ap!tis. 
6. Forming knots or galls on the surface of root, trunk, or branch. 
Rough, warty b1ack knots and tumors on twigs and branche~ 
of the plum, chiefly along one side. (Fig.17.) The bl._lck ·knot. 
Thick, rough, warty outgrowths from the crown of the tree or 
shrub, or sometimes from the larger roots near the trunk. 
(Fig. 1; Fig. 4, 1 and 2. ) Th e crowu-gal!. 
Irregular gall-like thickenings of the roots or outgrowths from 
them ; often very numerous. The roots the,m~elves deformed 
and contorted. Fig. 1 3, 4· ) T!t e -woolly apltis. 
7. Trees of unhealthy look; often with. gummy exudations and 
clusters of toadstools about the base of the trunk Some of the 
roots dead, with sheets or bands of a white leathery growth, smell-
ing like mushrooms, between the bark and wood of the fi pad root. 
(Fig. 5, 6. ) Tlzc root-Tot. 
8. Discolored specks, spots, or blotches on the bark, especi"ally 
that of the younger growth. 
Irregular gray blotches with purple edges on the blackberry 
and raspberry. Anthracnose. 
Blackish or purplish spots on the young twigs. 
Various leaf-spots or the apple scab. 
Fig. I. . The WOOLLY APHIS and the CROWN-GALL. (Original.) 
DESCRIPTION AND DISCUSSION OF SPECIES. 
THE wOOLLy APHIS. 
( Schizoneu'!"a lanigera. ) 
This insect is especially injurious to young apple-trees, first in 
the nursery and then in the orchard. It is most abundant and 
doe~ its principal damage on the roots of the trees, but spreads 
also to the bark above ground, where it is particularly likely to 
appear on the young sprouts which start up from . the root of an 
injured or unhealthy tree. Where abundant it forms bluish-white 
cottony patches, not unlike some kinds of mold, which on careful 
examination are seen to consist of a crowd or layer of minute slug-
gish insects, their bodies covered with a cottony coating which gives 
the general effect described. · They are usually most abundant on 
the roots, but sometimes appear above ground also on the bark of 
the trunk or branches. On the exposed parts of the tree they are 
most likely to be noticed about the collar and at the forks of the 
principal branches, or wherever an injury to the bark has left a 
scar. When trees in a nursery or young orchard have a sickly look, 
the leaves dull and yellowish, and are not growing well, the pres-
ence of this insect on their roots may be suspected even though 
there may be no appearance of it on the bark above ground. If 
the roots of such an infested tree be examined they will commonly 
be found distorted and deformed with hard knot-like enlargements, 
many of them almost dead, or even in course of decomposition. 
(Fig. 1, a, 4). These gall-like gro-yvths occur on roots of all sizes to 
a depth of a foot or more beneath the surface. Unless the ·tree is 
so far gone that the insects have deserted it, they will commonly 
be found upon these injured roots at all seasons of the year. 
The apple is the only tree liable to attack by this insect, the 
current supposition that it may live on the roots of forest trees 
being an error due to confusion of injury by the wooliy aphis with 
that by the root-rot. As it lives underground at all ·~easons of the 
it comes to infest more or less generally the soil itself, 
although this may be cleared of it by a few months' thorough culti-
vation sufficient to destroy effectively all living apple roots. Like 
many other plant-lice, the woolly .aphis multiplies throughout the 
ter part of the year by the birth of living young from genera-
s of wingless females only, but in October or November 
females appear somewhat abundantly, and, flying freely, 
dally before the wind, distribute the species widely. From 
descend in the same autumn a generation of males and 
the · latter of which eventually lay a single winter egg. 
This is commonly placed within a crevice 'of the bark, and ha 
ing in spring gives rise to a new colony. There may be more 
less migration back and forth from the groups above ground 
those on the roots at almost any time of the summer and fall. 
This insect is universally distributed and extremely 
both in orchards and nurseries. becoming evidently more so to 
southward. Being highly injurious to young trees it is a di 
pest to deal with in the nursery trade. It probably cannot 
. wholly eradica~ed from an infested nursery, and perhaps cari. 
be completely and permanently kept out of a new plan 
Fortunately trees .a few years old, once well established, com 
suffer but little from its presence, and our preventive and remed 
measures must con~equently be directed to the preservation of 
stock. No tree whose roots are visibly injured by the woolly a 
should be allowed to go from a nursery, and none in the least 
fested by it should be sent out until the roots have been freed f 
it by an insecticide application. · 
The simplest method of destruction of the aphis on the roots· 
dipping for a few seconds in water kept heated to 130°- 150° F 
Where beat cannot be conveniently maintained kerosene emuls 
diluted to contain about ten per cent. of kerosene, may be s 
stituted. In the nursery, seedlings or graftings may be nr,n~~ .... ~,l>{l 
by using tobacco dust freely in the trenches in which they 
planted, or by sprinkling tobacco dust in a shallow furrow a 
each side of the nursery row as closely as possible to the tree, 
afterwards covering loosely with earth. Infested trees should 
be sent out from the nursery except after fumigation with 
cyanic acid gas or after dipping the ·roots in hot water or 
kerosene emulsion. Trees with aphis galls or knots on t~e 
should be thrown out and burned. Those which have been ion 
in the nursery are commonly the worst infested. Culls kept 
year to year are, in most parts of the state, certain to be 
nurseries for ·the multiplication of these and other destructive 
insects. In preserving overgrown trees in the hope of making 
cheap sale, the nurseryman usually "saves the penny and loses 
pound." 
THE BLACK PEACH-APHIS. 
(Aph£s prun£cola. ) 
The Illinois nursery inspectors have not yet reported the oc<:ur--• 
renee on peach nursery stock in this state of the black aphis 
the peach,-a species highly injurious and indeed seriously desryo,,.·T-·-
ive to young nursery trees in some of the Eastern states, and prac-
tically certain to appear sooner or later in Illinois. In fact it may 
be already present in our peach orchards, since no especial atten-
tion has lately been given to peach insects in this state. 
As it passes · the winter upon the roots of infested trees it is 
extremely likely to be transmitted in the nursery trade, and it has 
been frequently reported to have been introduced into new districts 
by this means. Slingerland mentions, for example, a New York 
orchardist who brought the black peach-aphis into his orchard by 
replacing ·trees which bad died by young trees from an infested 
Delaware nursery. As far back as 1892 it was very common 
throughout the great peach-growing districts of New Jersey, Dela-
ware, Maryland, and Virginia, ranking in destructiveness next to 
the disease known as peach-yellows. Nearly one hundred thou-
sand trees were killed in a single nursery in one of these states 
within two or three weeks in 1800, while many other large nur-
-· ..... a&·, ~"'were badly affected and some entirely destroyed. 
The presence of this peach aphis upon the roots ·is indicated, 
according to Slingerland, by a stunting or dwarfing of the young 
trees such that those three or four years old have ~ometimes made 
scarcely any growth. The leaves are light green or yellowish, 
more or less rolled at the margin, and often spotted with red and 
purple from the effects of fungi. If the aphis becomes very abun-
t the tree dies outright, and another set in its place takes the 
fatal · course. Certain parts of the orchard may thus come 
THE BLACH PEACH -APHIS, 
wingless female. 
Fig: 3· THE BLACK PEACH-APHIS, 
winged female. 
be regarded as '' dead spots," owing to the continuance of the 
aphis in the earth. The principal injury is done under-
, but sometimes the insect will appear in great numbers 
the twigs and leaves, causing the usual curling of the foliage 
dwarfing of the terminal growth. 
It occurs in two forms, one wingless (Fig. 2) and the other pro-
with large transparent wings (Fig. 3). The wingless insect is 
Fig.4. 
CRO 7\ OALL. 
CROWN-GALL: 1, ~.on peach; 3, 4, two of the amceboid germs causing crown-gall, with 
showing constant change of form, drawn at intervals of two and one minutes respectively; 
galls produced by artificial infection of almond seedlings, the fir t by inserting bits of galls 
in the bark, the latter by mixing the bits with the sand in which it was planted. 
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nearly a tenth of an inch in length and of a shining brownish-black 
color, with yellowish bands upon the legs. It is short and broad fdr 
a plant-louse, and very broadly rounded behind. The winged louse 
is of the same shining- black color but is more slender than the 
form just described, with the abdomen less rounded at the tip. 
Several generations succeed each other during the season, the 
young being brought forth alive. 
If this aphis should make its appearance in the nursery no 
peach stock should be sent out without careful fumigation, unless 
it should chance to be more convenient to dip the roots in kerosene 
emulsion diluted to contain about five per cent. of kerosene. Of 
urse ground from which p~ach-trees infested by the aphis have 
en dug should not be set to peaches again, but should be used 
or some other stock. As the insect is not known to attack injuri-
usly any other kind of tree, although it has been found on the 
lum, the resulting inconvenience will be slight. 
THE CROWN-GALL. 
This is a dark, rough, abruptly protruding tumor, (Fig. 1, 1, 2; 
ig, 4), growing most common I y from the crown of the tree, and 
rying in size from that of a pea to that of the fist, or larger-
e latter usually on old and long-infested trees. A badly affected 
ee is likely to show signs of starvation, its growth ceasing and 
foliage having a sickly yellow look. Young trees often perish 
m this disease, which is certainly contagious in some forms 
d perhaps in all, and even large orchard trees may die and 
ally break off at the base of the trunk. 
Althoug-h much the most common about the crown, just below 
e surface of the ground, this gall frequently grows on the larger 
ts, and is sometimes seen exposed upon the trunk. Appearing at 
as a simple small lump or tubercle, it may so extend its growth 
to girdle the trunk with its large wart-like excresences. Young 
Is while still fresh have at first the color of the root from which 
y grow, but later darken from the accumulation of dead bark 
their surfaces. They are at first, while very small, softer than 
healthy tissue of the root, but harden with age, and their inner 
cture becomes irregular and confused. _On old galls, soft, 
"te, growing points appear here and there in early spring, 
"ch, enlarging rapidly, _become gradually darker and harder, and· 
fall take on the general appearance of the older growth. 
There is much evidence .that the crown-gall of the peach, apri-
an~ almond is a contagious disease due to a minute parasitic 
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organism ( Dendrophagus globosus Tourney) belonging to a 
group of fungi known as the "slime molds," but this conclusion 
not yet been fully verified for the ap~le, the pear, the raspberry, 
indeed for any other of the numerous kinds of fruiting and 
mental trees and shrubs on which similar wart-like growths 
been observed. 
Until experimental work now in progress has been carried so 
as to warrant conclusions on this point, the crown-gall of the a 
now extremely common in many nu.rseries of the Mississippi 
can be regarded only as a suspicious object and not certainly as 
dangerous one. But the careful nurseryman, jealous of his 
ness reputation, will not send out even suspected material, and 
doubtful cases will give his custome~s the benefit of the doubt. 
this account I strongly advise that no stock of any kind sho 
galls of this sort on crown, roots, or trunk should be placed on 
market. All trees growing in close contact with those thus 
should have their roots dipped in the Bordeaux mixture as a 
cautionary disinfectant, and the ground on which stock sod 
has grown should be temporarily used for some other purpose 
that of raising nursery trees. 
THE RooT-RoT. 
This is~ fungous disease of the roots of many kinds of 
frequent and destructive in orchards, particularly in those o-rt"\"Ul'11 • 
on old forest land. It is not common in nurseries, but has been 
by us in here and there one, and sometimes establishes itself 
permanent pest. Probably all varieties of fruit trees are liable to 
attack, many forest trees bdng also subject to it. A badly infe 
tree suffers the general effects of a loss of the roots, and hence 
a starved and enfeebled look. Often a mass ·of gum, mixed 
scales of the bark, will collect about the base of the trunk. 
aff~cted roots. including many of the larges~ ones, die and r 
decay, a fungous growth appearing between the ·bark and the 
in the form of a white irregular layer or coarse net-work, with 
mushroom-like smell. Blackish cords or strands of a similar 
stance often spread over the surface or run through the earth 
root to root. 
The fruiting bodies of these rotten-rootfungiare umbrella-sha 
mushrooms-Armz"llarz"a mellea (Fig.6) , CHtocybeparasz'tz'ca (Fig 
etc.-some of which, at least, are edible species-which spring in 
dense cluster from the base of the trunk. They seem to be pri · 
fungi of rotten wood and often grow profusely around old 
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Root-rot fungus ( Clitocybe parasitica), showing the mushroom growth at 
the base of a diseased tree. (Tourney.) 
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stumps, co~tinuing until the wood 1s thoroughly rotted a 
They spread 
dead and 
trees, and m a 
thus continue · 
definitely in t b 
ground. 
S.oil on 
or orchard pur 
poses, and old 




to insure the 
Fig. 6. Another root-rot mushroom (Armillaria mel- t i cal disappear-
lea). {Toumey.) ance of rot t e 
wood and of fungi growing therefrom. No treatment of this disease 
can be expected to serve any useful purpose in the nursery, but an 
affected tree should be at on·ce destroyed as valueless. 
THE SCALE INSECTS. 
( CoccidCE.) 
The scale insects, or bark-lice, are on the whole much the 
most important nursery insects from our point of view; the most 
likely, that is, to infest the nursery in a way and at a time to make 
it probable that they will be conveyed on nursery stock to its pur-
chaser. All here treated are capable of noteworthy injury to 
young trees, and one, the notorious San Jcse scale, is the most 
dangerous and destructive insect pest of the nursery. Most of them 
have an outward appearance so little like ~hat of other insects 
that one not correctly informed in advance would never surmise 
that they were insects at all, but there is nevertheless· a family 
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resemblance among them such that one to whom the peculiarities 
of two or three prominent kinds have been pointed out will usually 
recognize most others. A few, !J.owever, are so small and other-
wise inconspicuous that they are very little likely to be detected 
by the ordina:t;y observer unless they become so abundant as to 
produce a notable effect on the health of the infested tree. 
The greater part of them are nearly or quite motionless when 
full grown, remaining fixed to the bark, or in some cases to the 
leaf, like inanimate objects, most of them completely ·concealed 
beneath a delicate scale, a waxy secretion from the insect's surface. 
For a short time after birth they have considerable power of active 
locomotion, of which they make use to distribute tbetl)selves over 
the surface of the plant and to find a suitable point of attachment. 
Having selected this their long and thread-like beaks are pushed 
deep into the living tissue of the tree, from which they proceed to 
suck the sap. 
The greater part of them batch from eggs laid by the female 
under the scale which conceals her body, and remain there, under 
its protection, after the parent has died and dried away. In a few 
species, however, the young are brought forth alive-in the San 
Jose scale almost always, and at least occasionally in one or two 
similar kinds. 
One of the insects treated in this paper, the so-called peach 
Lecanium, remains exposed upon the surface throughout its life, 
secreting no scale. It has the appearance of a stationary lump-
like mass upon the bark, and may be easily crushed and detached. 
For the purposes of thts economic discussion the scale insects 
may be divided into two groups, according to their mode of hiberna-
tion; those which pass the winter as living developed insects, fully 
or partly grown, and those which winter in the egg. Of course . 
the state or stage in which the winter is passed is the same as that 
in which they go out in the nursery trade, and the fact that these 
two groups require separate insecticide treatment makes it particu-
larly important that they should be ·clearly distinguished. The 
develqped insect can be readtly and certainly killed by a thorough 
fumigation process in which hydrocyanic acid gas is the destructive 
ent. This insecticide has no effect on the egg, and bark-lice 
which winter in the egg stage must be treated with a fluid insecti-
cide-commonly whale oil soap or kerosene emulsion. ro make this 
treatment certainly effective it must be applied to the insect before 
the eggs are laid, preferably while it is still quite young. 
The most destructive nursery scales which hibernate as egg·s 
e. the scurfy ,scale, the oyster-shell scale, the common eh::r:1. scale~ 
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and the rose or raspberry scale, the last wintering in the egg 
the north and partly grown to the south. Those which hihPT"n::al'• 
in a developed state are the San Jose scale, the Putnam scale, 
Forbes scale, the walnut scale, the peach Diaspis, the 
Lecanium, and the rose scale in part, as just explained. 
THE SAN JOSE SCALE AND ITS ALLIES. 
First and most important of the scale insects which win 
partly or fully grown, and which may be destroyed by fumigation 
a 
of nursery stock, is a 
group of four very 
s i m i 1 a r kinds of 
which the San Jose 
scale (Fig. 7) is by 
far the most injuri-
ous. The others of 
the group are t he 
Forbes scale (Fig.S), 
the Putnam s c a 1 e , 
and the walnut scale 
(Fig. 9) , as mention· 
ed above. Although 
thesefourspeciescan 
be d i s t i n g u i shed 
from one another by 
t h e entomological 
expert w i t h perfect 
certainty, they are so 
unusually similar in 
general appearance, 
even under examina-
tion by the aid of a 
Fig. 7· THE SA.N JosE ScALE : a, natural size; b, . g~od hand-glass that 
magmfied. (Howard, U: S. Dept. Ag n- . ' 
culture.) no rehance can be 
placed upon the distinctions of the untrained observer. Indeed 
the experienced entomologist isoften driven, in individual cases, to 
the compound microscope and to the use of minute characters ex-
hibited only by specimens especially prep~red for microscopic 
examination. On the other hand, the four scales of this group 
may be recognized by any one as . different and distinct from the 
other common scales. 
In this San Jose group the point at which the young scale was 
evidently first formed and from which it has grown is near the 
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center, and is marked by a minute nipple surrounded by a groove-
like ring. This mark is not so evident on the older sGales, but on 
the young it may be readily seen with an ordinary magnifier. 
From this starting point the scale grows by additions all around 
until, in the older females, it may become as broad as the head of 
a pin. , 
It must not be inferred from the foregoing statements that the 
scales of this group, similar as they are in appearance, ~re by any 




is one of the most destruc-
tive general fruit insects 
known to entomology. The 
Forbes scale is of minor 
economic import~nce, o c -
casionally becoming injuri-
ous to here and there a fruit 
tree, but under ordinary 
circumstances scarcely de-
serving of serious notice. 
The Putnam scale is not a 
general fruit scale. It has 
appeared in destructive 
numbers on the currant, but 
is· found mainly on or n a-
men tal trees such as the 
ash, beech, hackberry, lin-
den, and maple. It has been 
reported from the peach but 
it is not known to be de-
structive to that fruit. The 
walnut scale is of still less 
Fig. 8. THE FoRBES ScAi.E: a, natural size practical importance, occur-
. on cherry tw-ig; b, female sca·le; ring in nurseries in numbers 
c, male scale. to do injury, so far as we 
have seen in Illinois, only on a few ornamental trees. It has 
been elsewhere noticed, however, upon pear, cherry, apple, apricot. 
and plum, and may become generally destructive. 
A little close and careful observation and the recollection of 
one or two peculiarities of habit will enable the fruit-grower to 
distinguish these four scales one from another in the majority 
of cases, but for positive certainty -in their recognition it is 
necessary to refer specimens to an entomological expert. In the 
Forbes scale the ring-and-nipple mark in the center is usually 
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·Snow-white or nearly so, while in the San Jose scale it is almost 
always sooty black. The former, moreover, rarely becomes so 
abundant on the tree as the San Jose scale u.sually does. It is 
commonest perhaps on the cherry and hence has been sometimes 
called the cherry scale, while the San Jose scale may be equally 
abundant on the apple, peach, pear, cherry, and plum. The 
Forbes and Putnam scales can scarcely be told apart by the 
appearance of the scale-like covering, but the latter is commonly 
found on shade trees and occurs on but few of the fruits, and 
then rarely in any abundance. The :final distinction between all 
these scales is found in the microscopic characters of the body of 
the insect beneath the waxy covering, and consequently cannot be 
resorted to by the ordinary observer. 
The fact that these ring-and-nipple scales are not easily dis-
tinguished from each other, and that without expert help the San 
Jose scale itself may be readily confused with any one of the other, 
relatively harmless kinds, makes it necessary in winter nursery 
work that the nurseryman should take extraordinary precautionary 
measures whenever · any one of these scales is found on his stock. 
Whatever may be his own opinion as to the species detected, speci-
mens should be sent at once to the office of the Entomologist for 
critical study and precise determination. If they should unfor-
tunately prove to be of the San Jose species, the case becomes one 
for legal requirement, under instructions from the State Entomo~o­
gist's office; but even if they prove to be one of the relatively harm-
less species, they are likely to be the cause of grave suspicion to 
any customer who may chance to be superficially acquainted with 
the characters . of the San Jose scale. It is my opinion, conse-
quently, that a complete extermination in the nursery of this entire 
group of scales is the only sensible program. It must be admitted, 
however, that stock infested with the relatively harmless Forbes 
or Putnam scales may be made :fit for market by thorough spraying 
with a solution of whale oil soap, made by boiling two pounds of 
the potash soap in two gallons of water until the whole is dis-
solved. The mixture should be strained to exclude grit and 
applied while hot, since on cooling it becomes too thick to spray. 
It must be applied with thoroughness to every part of an infested 
tree, including all the surfaces of every branch and twig. 
An almost equally effective application is the kerosene emul-
sion, diluted to contain :fifteen per cent. of kerosene and applied 
when the leaves are off th.e trees. To make this emulsion, dissolve 
eight pounds .of hard soap (or :five quarts of soft soap) in ten gal-
lons of soft water and beat to boiling. Put ten gallons of kerosene 
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into the barrel in which the spray pump stands. Strain the boil-
ing soap-water into the barrel and start the pump. By means of a 
short hose with a reducing nozzle the soap solution and oil should 
be pumped forcibly back into the barrel. Ten minutes of thus 
forcing the hot material back into itself will convert it into a 
creamy mixture, such that if it is. left to stand in a cold glass the 
oil will not come to the top. This is the stock kerosene emulsion, 
and when diluted with about forty-five gallons of water it is ready 
for use. When the dilution water is added the pumping should 
be repeated to facilitate thorough mixing. 
Fig. 9· THE WALNUT SCALE : a, b, female and male scales enlarged ; 
c, male pupa; d, e, male and female scales, natural size. 
(Howard, U.S. Dept. Agriculture.) 
A cheaper and more efficient insecticide method for these scales 
is fumigation with hydrocyanic acid gas. For this an air-tight 
inclosure is necessary, and in the nursery business this will usu-
ally take the form of a fumigation house specially prepared for 
the treatment of nursery stock. The precise method of procedure 
in this case will be furnished on application to this office. 
ADDITIONAL NURSERY SCALES WINTERING PARTLY OR FULLY 
GROWN. 
Besides this group of four of what we may call the r£ng-and-
mpple scales, two peach scales are to be treated, when they occur 
in the nursery, by the most summary processes. The peach 
Diaspis, unknown as yet in Illinois, is circular in . the female, and 
very elongate in the male, with a rib or keel running lengthwise 
down the center. The female is gray and not readily distinguished, 
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being frequently almost covered over by the outside bark of the 
t~ig. The male scale is white and more conspicuous. The female 
hibernates full grown, and the eggs are deposited early in May, 
hatching about the middle of that month. This is a very injuri-
ous scale, and Illinois peach-growers should watch carefully for its 
advent and take prompt measures for its destruction if it appears. 
The peach Lecanium (L. n-igrofasc-iatum) has come to me fre-
quently of late, on both peaches and plums, as a very conspicuous, 
almost hemispherical, motionless insect clustered thickly upon the 
twigs of infested trees. Its general color is red, usually quite dark, 
with blackish spots and bands occupying a large part of the surface. 
Sometimes the whole scale is ulack with the exception of a reddish 
middle stripe. The surface is shining and smooth, or nearly so. 
The scale is a sixth to an eighth of an inch in length, and a little 
narrower, the outline being slightly oval. I have no exact knowledge 
of the amount of injury which this scale is likely to cause, but 
from its size and its abundance on specimen twigs sent several 
times to my office I judge that it may prove to be a decidedly 
injurious species. 
COMMON NURSERY SCALES WINTERING IN THE EGG. 
THE SCURFY. SCALE. 
( Ch-ionaspis .fuifura.) 
The female of the scurfy scale (Fig.lO) is a flat, oval, or nearly 
circular, white or grayish white scale, beneath which in winter and 
«1 spring a cluster of minute ma-
roon-colored eggs may be found. 
Their color is due to their con-
tents, and when one of these 
scales is crushed a reddish fluid 
exudes. This alone would serve 
to . distinguish it from others 
occurring at this season on the 
apple or the pear. 
The male scale differs by its 
smaller size and elongate nar-
row form, by its whiter color, 
a. 0 and by the presence of a ridge 
Fig. 10. THE SCURFY SCALE: a, b, fe- . . . . 
male and male scales, natural size; c, d, or nb runn1ng longttudtnally 
same enlarged. (Howard, U.S. Dept. down the middle. 
Agriculture; ) The scurfy scale · is almost 
universally distributed in Illinois orchards, and is very common 
in a small way in nurseries as well. Many of the better ones 
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are wholly free from it, but perhaps most of them contain it in 
discoverable numbers. It is not seriously injurious to thrifty trees 
except where it becomes decidedly abundant, and the efforts of 
the nurseryma~ should be addressed, for the pres~nt at least, to the 
reduction of its numbers and to the exclusion of the scale from new 
grounds rather than to its complete extermination on his premises. 
Stock badly infested by it should be thrown aside, and care should 
be exercised in establishing new plantations that they are not adja-
cent to infested trees. As it spreads only by the locomotion of its 
minute young, aided rarely by nesting birds, and as its active period 
is limited to a very few days after hatching, it does not readily spread 
to any considerable distance, and a new plantation can be kept free 
from it if some thought is given to the matter in the beginning. 
THE OYSTER-SHELL SCALE. 
(Mytilaspis pomorum. ) 
The scale generally known by the above common name is so 
called because of 
its whimsical re-
semblance to half 
an oyster s h e 11. 
(Fig. 11). It is 
about a sixth of an 
inch long, brown-
ish or grayish, 
colored about like 
the bark of a tree, 
not flattened like 
t h e scurfy scale 
but convex from 
side to side, and 
two or three times 
as long as wide. 
T h e eggs under 
the scale- to be 
found to the· num-
Fig. 11. THE OYSTER-SHELL ScALE :a, female scale, ber of a hundred 
under side, showing the insect and its eggs within ; b, or more at all times 
same, from above ; c, same, natural size ; d, e, male 
scale, enlarged and exact size. (Howaql, U.S. Dept. of the winter and 
of Agriculture). early spring- are 
white or yellowish, and not red like those of the scurfy scale. 
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It is less generally distributed in Illinois than the scurfy 
and is, on the whole, somewhat more injurious when it be 
abundant. It is relatively _rare in nurseri~s except on ove 
and neglected stock. ·Trees infested by this scale should not 
sent out by the nurseryman, but should be unhesitatingly 
stroyed. 
THE GRAPE SCALE. 
( A sp£d£otus uvce. ) 
· This is an occasional pest, rarely injuring the grape seri 
but appearing now and then in a vin 
in a way to call for effective treatment. 
infests especially the lower part of the 
from the ground to the second 
years' growth, and accumulates 
in crevices and under I o o s e 
pieces of bark. When abun-
dant it comes to cover the sur-
Fig. 12. THE GRAPE face with a continuous crust 
ScALE ; female scale resembling a coat of white-
on bark. 
wash, and in that case it weak-
ens the vine and may cause its death. (Fig. 12 
and 13. ) 
The female scale is flat and nearly circular, 
about a fifteenth of an inch in length, pale yellow-
ish br.:>wn or dingy white. When a scale has been 
removed a conspicuous white speck upon the bark 
marks its former position. As it winters in the. 
egg this species cannot be destroyed by fumigation , 
but may best be treated, where treatment is neces-
sary, with kerosene emulsion or whale oil soap. 
The eggs begin to batch about the middle of May, 
and an insecticide spray may be applied to advan-
tage late in that month or early in June. 
F ig. 13. THE 
G R APE SCALE; 
natural size. 
THE RosE ScALE , OR RASPBERRY S c ALE. 
(Aulacasp £s rosce.) 
The rose· scale (Fig. 14) is not by any means limited to the 
but thrives equally well on a considerable number of 
plants, including especially the raspberry and tQ.e blackberry , 
which it is the common scale. 
It is circular, _snowy white, and very readily recognized by 
striking contrast between its color and the green or reddish h .. ..-~~• 
of the twigs and branches on which it grows. It is often sent 
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my office by raspberry-growers, and has occasionally been reported 
by my nursery inspectors as occurring on raspberry and blackberry 
plants in the nursery. It is not often a serious pest, especially if 
old canes are regularly cleared out of the rows when they are done 
growing or early in. the following year. 
It winters in the egg as far north as New Jersey, but in the 
latitude of Washington some of the eggs hatch in the fall, the 
young hibernating partly grown, while in the extreme south, as 
in Florida, this form of hibernation as an immature insect is the 
general rule. 
Fig. 14. THE RosE ScALE: a, b, female and male scales enlarged. (Com-
stock, U. S. Dept. Ag riculture.) 
Fumigation cannot be depended upon in Illinois to free 
'nfested plants, but the principal reliance must be placed on the 
estruction of all old canes and a rejection of those younger plants 
hich show the presence of the scale. 
THE PEACH-TREE BORER. 
( S anninoidea exitiosa. ) 
The peach-tree borer (Fig 15, 16) is well and widely known as 
ne of the most destructive insects infesting the tree in the orchard, 




Fig. 15. THE PEACH BORER: a, adults; b, injured base of tree showing 
larva below and cast skin above from which the moth has emerged ; 
.c, larva ; d, egg ; e, chryralis and cocoon. 
27 
portance to their trade. Our own observation of its abundance in 
nurseries fends, b'owever, to support the statements of Professor 
~lingerland, made in the most important article on this insect which 
has hitherto been published. * 
Discussing the methods of its spread he says that "the borer 
probabl y never leaves the tree upon which it is hatched from the 
egg laid on the bark, but spends nearly eleven months of its yearly 
life cycle on or in the tree. It can thus be easily transported for 
long distances on infested trees, and this is doubtless the way in 
which it usually reaches new locali ti es. In the spring and fall, 
when the trees are usually transported, many of the borers are 
quite small and easily escape casual observation. As large peach-
trees are rarely moved, the growers of nursery stock are most 
responsible for the introd~ction of the insect into new localities." 
It has been found in the roots of the smallest stock taken from 
the nursery, and has been noticed on many nursery trees shipped 
from one state to another, both in the Eastern states and in Cali-
fornia. Mr. V. H. Lowe, of ,the Geneva Experiment Station, said 
in 1897 that it was a common thing to find many young peach-
trees in the packing- t-hed, waiting to be shipped, which were 
infested by borers, and Slingerland adds, o~ It is doubtful if there 
is a peach nursery to-day east of the Rocky Mountains that is not 
more or less infested with ·the peach-tree borer. It is one of the 
most serious of the insect pests that are now being sent out by 
nurserymen. When it once gets a foothold in an orchard or local-
ity it may slowly spread from orchard to orchard by the movements 
of the adult insects or moths which fly readily but apparently not 
for very long distances. Peach- plum- prune- apricot- or cherry-
trees from a nursery should always be carefully examined for borers 
before setting them, especially as young trees are often killed by 
girdling just beneath the bark under ground. Indeed every borer 
weakens the tree more or less, the damage done depending mu.ch 
~n the age of the tree and the kind of care it bas received." 
In the Illinois nursery inspection of 1900 these borers were 
noticed in thirty-seven nurseries out of eighty in which peach stock 
is specially mentioned. Remembering the fact that these nursery 
trees were inspected while standing in the rows, and that the 
occurrence of small borers was doubtless often passed without 
detection, we are safe in saying that over half the nurseries grow-
ing peaches are more .or less infested by this borer. The cases 
*Bulletin 176, Cornell University Agricultural Experiment Station, Decem-
ber, 18q9. 
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reported were not by any means limited to the oldest trees, but in· 
eluded seedlings. yearlings, and two-year-olds, and also trees in the 
packing-shed ready for shipment. Th-e ratio of injured trees 
ranged from 2 per cent. to 95 per cent. In most of the infested 
nurseries the amount of injury was estimated at from 5 per cent. 
to 10 per cent. 
Injury to the peach by this borer is always followed by a free 
exudation of a thick and sticky fluid at the point of injury. This 
becomes mixed with pieces of bark and the excrement of the borers, 
.· 
and dries away 
to form a more 
or 1 e s s brittle 
gum, usually 
most abundant 
about the base 
of the tree, at 




found in the 
t r e e these in-
sects resemble 
grubs, but when 
closely e x a m-
ined are at once 
seen to be cater-
pillars instead. 
Each is about an 
inch long when 
full grown, very 
light yellow ex-
cept the head 
Fig. 16. THE PEACH BORER, adult males and females. 
and the top of (Slingerland.) 
the"neck, "both 
of which are brown with smooth and shining surfaces, the former 
dark reddish and the latter very light. There are the usual three 
pairs of jointed legs on the segments next behind the head, and 
additional to these the soft legs or so-called prolegs of a cater.Pillar 
with rows of small black hooks at the tip. There are five pairs of 
these prolegs on segments 6 to 9 behind the head and ·on the last. 
The importance of the peach -tree borer from our present point 
of view is due to the fact that it passes the winter in the active 
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rer stage within the infested tree. and is consequently certain to 
be shipped to the customer if such a tree is overlooked. 
Its size at hibernation will depend in part upon the latitude, 
larvce in the Southern states passing the winter nearly full grown, 
while to the north most are less than half that size. In favorable 
aeasons, that is when the fall is late and winter frosts are long 
postponed, the size of the hibernating larvce is of course increased. 
The winter is usually spent either in burrows just beneath the 
bark and below the surface of the soil~ or imbed~ed in gum outside 
the bark at or near the surface of the ground. The smaller borers, 
according to Slingerland, will be found, as a rule, in the latter situ-
ation and the larger ones beneath the bark. l.n spring they begin 
to eat, mining the bark and sap-wood, and commonly confining 
their injuries to the trunk and roots a little way underground. In 
the Northern states their principal injury may be done in spring, 
while the farther south we go the more generally their destructive 
work is finished in fall. When mature the caterpillar makes a 
coon, which is usually attached to the outside of the bark near 
the ground, and within this undergoes the transformation common 
to insects of its kind, coming- out as~ peculiar clear-winged moth in 
June and July, or, in the extreme southern part of the state, even 
as early as May. Eggs are laid quite promptly on the trunk of the 
tree, usually within a foot. or two of the ground-the greater part 
f them 1within six or eight inches of it. They are stuck to the 
bark, one in a place, by a gummy secretion deposited with the egg. 
It is probably impracticable to protect nursery stock from 
ttack while this insect is abundant in the vicinity either upon 
ees standing in the nursery or in orchards adjacent. It is partie-
lady likely to infest overgrown nursery stock, and on this account, 
if for no other reason, such trees should be destroyed. Whenever 
the owner of peach nursery stock controls peach orchards in the 
eighborh_ood he should of course see to it that .these trees are 
nnually inspected and treated as may be necessary to prevent the 
ultiplication of this insect to an extent likely to cause an invasion 
f his nursery. If nursery trees become infested they should of 
urse be destroyed as dug,_ and the entire block should be com-
letely cleared of peach-trees and planted to something not subject 
attack by this borer. · 
PEAR-BLIGHT, APPLE-BLIGHT, TWIG-BLIGHT, FIRE-BLIGHT. 
This is a true contagious disease, caused by bacteria (Baczllus 
mylovorus) which infest the cells of the plant, multiplying in ·the 
p and serving as germs to convey the disease to healthy trees. 
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It is best known and most destructive as a pear disease, but is also 
common and wide-spread in the apple orchard. It affects likewise 
the quince, the mountain ash, the raspberry, the blackberry, and 
some other rosaceous plants. 
Its characteristic symptom is a sudden dying and blackening 
of the newer growth of twigs and leaveR, beginning generally at 
or near the tips and thence extending downward. The dead twigs 
a·nd leaves presently become almost inky black, and remain con-
spicuous among the green and healthy leaves during much of the 
growing season. The disease extends rapidly at times, especially 
in the pear, but sometimes more slowly. Insects assist in its dis-
semination, especially when the trees are in bloom. Its bacterial 
germ remains dormant over winter in some of the affected trees 
and starts again the following spring. It is mainly an orchard 
disease, but occurs occa~ionally in . nurseries, particularly where 
these grow adjacent to affected orchards. If it appears in 
the nursery infected trees should be promptly cut out and 
destroyed, as no fun~Lcidc or other artificial trea tment will serve 
to check its progress. 
THE BLACK-KNOT. 
This is a fungous disease of the branches of plum- and cherry-
trees, appearing first in the form _of a thickening or swelling of 
the twig, which becomes thicker on one side than on the other, and 
here the distended bark presently breaks and a spongy mass grows 
out. This generally develops into large sooty-black wart-lik 
growths with slightly granular surface broken by deep fissure 
running mostly crosswise of the mass (Fig. 17). The fungus parasit 
causing this disease is technically known as Plowrz'ghtia morbosa. 
"Since the knot g-enerally occupies only one side of the limb, 
it does not entirely check the life processes, and the limb beyon 
continuest 
g-row and pu 
forth leaves. I 
Fig. 17. THE BLACK·KNOT. (Garm'an.) tends com 
pletely around the twig or branch that the part beyond is killed a 
once. When the knots are abundant trees may be killed in 
couple of years, and indeed whole orchards may in the course o 
a few years become so· infested _as to be worthless, although th 
injured trees may survive in a feeble way for a longer period."* 
*H. Garman, Kentucky Bulletin No. 8o. 
All varieties of the plum and both tame and wild cherries are 
attacked by this disease, the common bird-cherry and the native 
choke-cherry being particularly subject to it. It is spread from 
tree to tree by·means of minute spores light enough to be carried 
by the wind. It is consequently -of great importance that in every 
affected tree, whether tame or wild, the disease be promptly exter-
minated. Where it becomes generally distributed it is one of the 
most destructive of all the diseases of the plum, and has obliter-
ated plum culture over extensive districts in the East. It does n.ot 
affect the tree generally and does not indeed extend far beyond the 
ends of the knots. "Hence by cutting off all affected parts it can 
be kept from extending, except as it appears at newly infected cen-
ters. When a tree is badly infected about the main branches it is 
often best to remove and burn the entire tree to prevent the disease 
spreading.'' Ordinarily it is sufficient to cut off diseased branches 
a short distance below the last knot, and this may be done at any 
time of the year. The cut surface should be washed with Bor-
deaux mixture, and · the diseased wood should in every case be 
burned, since it has been amply shown that spores may develop on 
it to reinfect the trees. 
RASPBERRY ANTHRACNOSE. 
A fungous disease of the bark of the raspberry, blackberry, and 
other closely related plants. "Appears on the canes at ·or near 
the ground as very small purple spots which spread and soon 
acquire a grayish-white center and finally grow to a large size, 
then with a clearly defined purple rim; often uniting and covering 
much of the bark; spreads to the petioles of the leaves when 
abundant and eventually to the leaves themselves, occasionaHy 
even to the fruit ; spots often a q ua.rter of an inch in diameter ; not 
penetrating the wood to any djstance ; surface opaque, slightly 
ribbed longitudinally when old and assuming a scab-like character; 
when at an advanced stage sp1itting and admitting water so as to 
cause rot to extend into the underlying wood. Due to a well-
fungus ( Glceosporittm venetum) which causes the scab-spots 
attacking the bark, in which it remains dormant over winter. 
Young shoots attacked by spores as soon as they appear in 
ing, and most of the growth and development takes place 
during the growing season. Attack results in dwarfing growth 
and reducing quality and yield of berries. When very bad, berries 
may shrivel up about time of picking, and not infrequently the 
canes themselves die when the disease is of long standing. Black / 
raspberries especially subject to it, in some cases to such an ex-
tent that whole plantations are ruined. Anthracnose must not be 
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confounded with black spots due to attacks of pear-blight Bac 
such spots sometimes occurring among spots due to attacks of 
anthracnose fungus." 
'' This disease is certain to be sent out of the nursery on 
of raspberry and blackberry if it is present there. It is big 
important, therefore, that our nurserymen keep a close watch 
their stock to prevent its becoming established ; and if by ch 
it is introduced, to get rid of it promptly. It can be extermina 
It is only necessary to burn all trimmings and to remove 
burn old canes when they cease growing, rake up all leaves 
burn them, and spray with Bordeaux mixture as soon as the 
shoots push out in spring, following this up by two or three 1 
sprayings with the same preparation. * * * No diseased 
should be sent out by the nurseryman. 
"The buyer is advised to examine any plants he may receive, 
and if any of the characteristic blotches appear the whole 
should be dipped in Bordeaux mixture before planting, the pl 
being observed closely when they begin to g!OW and applicat· 
of Bordeaux mixture be made with a sprayer if any appearance 
the anthracnose is witnessed. 
·"It is so serious a matter to get the disease established on a 
place that one may well hesitate about setting out plants that 
in anywise affected."* 
PEACH FRU IT-SPOT, PLUM ScAB, CHERRY ScAB. 
This is a fungous disease which attacks the fruit of the peach, 
apricot, cherry, and plum, and also the leaves and twigs of the 
peach. Remaining dormant upon the latter during the winter sea-
son, it is cap able of being transmitted with diseased peach stock in 
spring. On the young twigs it produces purple blotches, in which 
the bark sometimes splits, as does also the skin of the fruit when 
~ffacted by the same disease. 
It checks the growth of young trees, but is mainly injurious to 
the orchardist by its subsequent infection of the fruit when the 
trees begin to bear. Peach-trees exhibiting this disease should n.ot 
be sent out by the nurseryman, but should be destroyed as harmful 
to the nursery trade. 
THE APPLE-LEAF A PHIS. 
(Aphis mal£, etc. ) 
Two kindred species of apple aphis or plant-louse commonly 
infest the leaves of this tree in the nursery and in the orchard, 
*H. Garman, Kentucky Bulletin No. 8o. 
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doing a similar injury by similar methods, but differing especially 
in life history. For the purposes of this article they need not be 
particularly distinguished, si nee the treatment of nursery stock 
must be the same for both." 
If apple stock has been infested by the leaf aphis the preceding 
year, the' fact will be shown at shipping time, in fall or spring, by 
the presence on the tips of the twigs of minute, slender, oval, shin-
ing jet-black eggs, fastened, perhaps in considerable numbers, to 
the bud scales or the surface of the bark, or lodged in crevices and 
on roughened places. These eggs will hatch in early spring, and 
the young will commence at once to suck the sap from the un-
folding leaves, arresting their ~rowth and causing them to curl. 
Considerable injury may thus be done to the young tree, preventing 
the free growth of the twigs and making a scrubby thickly tufted 
tip to each infested branc~. The tree is thus prevented from mak-
ing a suitable season's growth, and its market value is greatly 
reduced. 
The plant-lice themselves are small sluggish green insects, 
thickly clustered on the buds and the under sides of the leaves, and 
often attended by _ ants, which run actively up and down infested 
trees, visiting colonies of the plant-lice for the purpose of lapping 
up the sweetish fluids which they give forth. Several generations 
of these plant-lice are pro.duced during a single season, of which 
two are peculiar-the first and the last of the year. The first gen-
eration is the. only one which hatches from an egg; all are females, 
and none of them have wings. The succeeding generations are 
born alive. All except the last are composed of females only, and 
many individuals of these generations may have wings and a con-
siderable power of flight. 'Dhe last generation of the year contains 
both sexes, which pair,. produce eggs, and perish. The two species 
above referred to differ in the fact that the first mentioned, Aph£s 
malz', spends the entire season on the apple, while the second 
leaves the tree with the appearance of the third generation, resort-
ing to grasses and grains, an~ returning to the apple only in 
autumn to produce the egg-laying generation, the last one of the 
year. 
It is practically impossible to destroy the eggs of the plant-
louse, and to keep nursery stock free ·from it. The insects must be 
destroyed in fall while they are on the trees but before the eggs are 
laid. This period will vary according to season and latitude, being 
of course the later the farther south one goes and the longer the 
summer season lasts. In the latitude of central Illinois most of the 
eggs are laid in September and October. 
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A sui table .insecticide measure is a thorough spraying . with 
kerosene emulsion diluted to contain five or six per cent. of kerosene, 
or with one pound of whale oil soap dissolved in six gallons of wa:ter, 
or with a tobacco decoction made by soaking a pound of tobacco 
in two gallons of water. Considerable force must be used to bring 
the spray in contact with all the insects, and me1;ny of them will 
usually e~cape at best. 
As a prevention of injury to young trees in the nursery rows 
the same applications should be made in early spring, commencing 
when the hatching of the eggs is well under way. This process 
begins with the first swelling of tlie buds, and an examination of 
the tips of the twigs at this time will be sufficienf to indicate the 
precise time when the spraying had best be done. 
THE CHERRY APHIS. 
(Myzus cerasi.) 
This is a black plant-louse (Fig.18) occurring on the cherry 
in early spring as soon as the leaves are fairl.Y started. It hatches 
from eggs lett on the twigs and buds the preceding fall. It con-
tinues to multiply throughout the year, being usually most abundant, 
Fig. 18. THE CHERRY APHIS, wingless and winged individuals. (Weed.) 
however, in spring and in fall. If it occurs in fall on nursery 
stock which is to be marketed that season, it should be killed by 
spraying in September or early October, before the eggs have been 
laid. 
THE LEAF-CRUMPLER. 
(Mineola indiginella) . 
This insect (Fig. 19) is particularly injurious to nursery stock 
and young orchard trees, owing to the fact that it hibernates upon 
the infested tree as a half grown larva and that it attacks the young 
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leaf and the bud of leaf anrl blossom in early spring, thus often 
arresting the growth of the branch or tree by destroying the termi-
nal bud. Owing to its early attack, it may do an injury far out of 
proportion to its numbers. It is so secreted a~d protected upon 
the young nursery tree that it is certain fo be Sent with it whether 
the latter be shipped in fall or in spring. 
The presence of this insect is most easily recognized in winter, 
when the trees are bare, by tpe presence of clusters of brown 
shriveled or crumpled and partly eaten leaves, fastened to~ether and 
anchored to the trees by means of silken threads (Fig. 20). If one 
of these rag-g-ed masses is pulled apart, in the center of it will be 
found a crooked leathery tube shaped like an irregular horn, and 
b 
Fig. 19. THE LEAF-CRUMPLER: a, 
tube of larva; b, cluster of 
tubes and leaves; c, head 
end of larva; d, adult moth. 
within this, again, a small reddish 
brown caterpillar with a dark 
brown ' head. In spring a badly 
infested tre~ will h a've its leaves 
more or less eaten and fastened to-
gether in bunches, the leaf-crum-
pler being commonly secreted 
within the bunch. 
This · caterpillar may be found 
on apple, plum, cherry, peach, and 
quince. The destruction of the 
terminal bud of course stops direct 
growth, and results in the forma-
tion of a mass of lateral branches 
frol]l the twig, giving the young 
tree a stunted and scrubby look 
which injures it for sale as a 
nursery tree and retards its growth 
and diminishes its vigor in the 
orchard. When very abundant 
the y()ung caterpillar may not only attack the leaves and swelling 
buds, but eat the young fruit and gnaw away the tender bark and 
growing twigs. The injury is done mainly at night. 
It reaches its growth from the middle to the latter part of 
Ma_y, being at this time about half an inch in length and entirely 
green. It goes through the pupa stage in its larval nest, and the 
small grayish moths appear in June and July, laying their eggs 
almost at once. These hatch in about a week, and the small 
brown caterpillars begin at once to feed upon the younger }eaves. 
Each presently makes a tube or case about its body by spinning a 
silk thread and weaving in with this particles of its own excre-
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ment and other debris. The horn-shaped case, open at one end 
and tapering to a point at the other, is neatly lined with silk. It 
is lengthened as the larva grows, by addition to the open end, and 
thus is considerably longer than the caterpillar when this is full 
grown. 
Of course a nursery tree should never be sent out with these 
webbed nests upon its bark. By a little attention when the trees 
are dug and stored the nests may be easily picked off. The insect 
Fig. 20. THE L EAF-CRUMPL ER; tube clusters in winter, 
containing living la rvce. (Stedman.) 
often · becomes 
destructively 
numerous in 
the n urse.ry 
rows, doing 
s e r i o us dam-
age to the 
stock. In that 






rows after the 
1 e a v e s ·h a v e 
fallen, with in-
s t r u c tions to 
pick off and 
co 11 e c t every 
clinging tuft 
of 1 eaves or 
rubbish. They. 
should then be 
thrown upon 
the groutid at 
some little dls-
tance from any 
fruit tree to in-
sure the death 
of the caterpillar without destroying the parasites by which many 
of them will be infested. A cheap and effective remedy is the spray-
ing of. the infested trees in early spripg just as the young leaves ap-
pear and before the blossoms open. E xperiment has shown that a 
single spray of Paris green and lime (one pound of each to one 
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hundred and fifty gallons of water) applied at this season may 
destroy practically allleaf-crumplers in time to prevent noticeable 
damage by them. 
T HE PEAR-LEAF BLISTER. * 
(Er-iop hyes pyri. ) 
This is a blemish of the pear-leaf appearing first as reddish 
blister-like spots an eighth of 
an inch or more in diameter 
(Fig. 21), and gradually chang-
ing, through green, to black 
corky spots (Fig. ·22) , often so 
abundant as to destroy the 
larger part of the affected tis-
sue of the leaves. It is caused 
by minute four-legged mites 
which iive within the substance 
of the leaf and pass the winter 
in the bud scales at or near the 
ends of the twigs. In this sit-
uation they are of course cer-
tain to be sold with the tree, 
and delivered alive to the cus-
tomer. 
They may be destroyed by a 
thorough spraying with kero~ 
sene emulsion diluted to con-
tain about ten per cent. of kero-
sene. 
The . leaves of an infested 
tree are likely to show the pres-
Fig. 2 1. T HE P EAR-LEAF BLIST E R ; ence of this disease before they 
earli er stage (spots red-
d ish) . fully open in spring. In this 
earliest stage red blister-like spots appear on the young leaf, 
brightest on the upper surface. Later they change through green 
to brown, becoming finally dark brown or black, reaching this last 
condition about 'the middle of June and continuing then unchanged 
til the fall of the leaf . These black spots are dead and dried 
and often unite to form large blotches, sometimes covering the 
greater part of the leaf. The new growth of the summer is likely 
*For a full, illustrated paper on this inj ury see especia lly an a rticl e b y Pro-
.-:-.. f,.ccnr M. V. Slingerland in Bulle tin 61 of the Cornell University Agricultural 
riment Station, Decembe r, 1893, pp. 317-328. . 
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to be attacked by the disease, which passes then through the sa 
series of stages described. If the under side of a diseased leaf 
examined with a band-lens, a minute round bole may be seen 
the center of each discolored spot, and this leads into a cham 
within the thickness of the leaf, in which live the mites that 
duce the disease. 
The discolorations and appearances of injury above descri 
are due entirely to the work of a microscopic mite, about one si 
hundredth of an inch in length, belonging to the genus Eriophyes, 
peculiar in its long and al 
worm-like body and in the nA•::>""''~- · 
sion of only two pairs of legs, 
placed close together near 
front end. These minute 
tures, which pass the winter 
tween the bud scales, move to the 
young leaves even before these 
unfold, go through the epidermis 
on tbe under side, and feed 
the cellular tissue of the inte 
of the leaf. The destruction of 
substanceand disturbance o 
growth thus caused, give rise to 
a thickening of the leaf, forming 
what is commonly called a gall, 
and finally cause the death of the 
inj ured tissue. As the leave 
ripen and dry the mites escape 
through the openings of the galls 
and take refuge in the buds, where 
as many as fifteen or twenty may 
often be found under a single 
scale. 
It is often difficult to find a per-
Fig. ~2. THE PEAR-LEAF BLISTE.R; fectly clean leaf on a badly in-
later stage (spots dark fested tree, and often more than 
brown). half the leaf substance may be 
killed by midsummer. Badly injured trees shed their leaves sooner 
than others, and "without its leaves the tree cannot store up the 
necessary food in its winter buds to insure a healthy vigorous tree 
and. a full crop the next season."- (SLINGERLAND. ) 
The progress of the disease can be arrested only by the destruc-
tion of the mites. This may be accomplished where there are but 
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infested leaves by picking or cutting them off and burning 
them-an operation best done in early spring. A wholesale method 
of destruction and an effective one is a very thorough spraying 
of the infested tree in winter with kerosene emulsion diluted with 
from five to seven parts of water. The tree should be sprayed 
thoroughly from every side, especial care being taken to reach the 
terminal buds, for this is where the mites are the most numerous. 
The same result may be obtained by dipping the trees in a kero-
sene emulsion after they are dug from the nursery rows. 
THE TENT-CATERPILLAR. 
( Clisiocampa americana. ) 
The twigs of n urscry trees are sometimes encircled here and 
there with a thick belt or girdle of cylindrical eggs placed side by 
side with the broad end outward, and covered with a gummy coat-
ing (Fig. 23) which serves to protect 
them from the weather. The mass 
thus formed is usually about three 
quarters of an inch in length and some-
THE TENT-CATERPIL-
LAR; egg nest on twig 
as seen in winter. 
thing over a quarter of an 
inch in thickness, but nar-
rows toward the end in a 
y to give it the look of a 
brown thickening of the twig 
f. These are the eggs 
of the tent-caterpillar, two 
•·JD.!litured or three hundred in 
bunch. They are depos-
usually in July and are 
sequently to be found at 
any time during the late sum-
mer, fall, or the following 
winter. In early spring the 
..... , .. n,1111CY' caterpillars emerge 
Fig. 24. THE TENT-CATERPILLAR: a, b, 
larvce on nest ; c. egg mass 
with gummy covering re-
moved; d, cocoon . 
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from these imbedded eggs at a date corresponding closely to t 
opening of the buds on the apple or the pear. Soon they begin 
to spin sheet-Jike webs across the forks of the branches (Fig. 24), 
and as they grow they gradually make in this way a tent or nest, 
an irregularly conical, close-spun, whitish web, to which the colony 
resorts at night, and which serves thern at all times for shelter 
and concealment. This tent does not inclose the leaves to any 
considerable extent, but the caterpillars come out from it to feed. 
They are very voracious, and rapidly strip the leaves from a tree. 
In June they are about two inches 1<?ng (Fig. 24, a, b), with black 
head, the body rather dark, with a pale line along the middle of 
the back, and .marks of blue, yellow, and black along -the sides. 
The egg-masses, commonest on the apple, are quite conspicuous on 
the bare tree, and may be readily destroyed by cutting. The cat-
erpillars are subject to arsenical poisons sprayed upon the leaves, 
but should not, of course, be permitted to hatch. 
THE BAG-WORM. 
( Thyrz"dopteryx ephemercejormz"s.) 
During the winter, oval, soft, sack-like bodies (Fig. 25, e), an 
inch or more in length, pointed at both ends and attached by one 
to a twig, may 
often be seen in 
ore bards and o n 
ornamental trees, 
a n d occasionally 
in nurseries a 1 so 
which have been 
infested earlier in 
· the year. These 
are the egg-masses 
of the bag-worm, 
or basket-worm as 
c d y it is s om e t i me s 
Fig. 25. THE BAG-WORM : a, larva removed from case ; called. Such as 
b, chrysalis; c, adult female tf~.ken from case; are empty have 
d, adult male; e, cross-section of bag and fe-
male within, latter full of eggs; f, bag and formerly contained 
• larva from evergreen; g, very young Iarvre in the male insect 
theircases. (Fig. 25, d), es-
caped from its chrysalis (Fig. 25, b) the previous year. The eggs 
hatch in May and June, and the young caterpillars begin at once 
to feed. They presently make for themselves a silken covering 
(Fig. 25, g) to which they fasten frag~ents of leaves, thus form-
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ing small portable cases (Fig. 26, 27, 25, f). As they hatch in 
large numbers from a single 
egg-case they may become very 
abundant on a tree and do it 
serious lnJUry. It is unlikely 
that any careful nurseryman 
will send out on his trees such 
Fig. 27. THE BAG-WORM; 
completed case 
of larva from 
apple. 
conspicuous masses of insect 
Fig. 26. THE BAG·WORM; young eggs. They should, of course, 
larvce at work, and one of be picked off and destroyed, if 
the cases enlarged. an earlier insecticide operation, 
such as spraying with Paris green, has not killed the caterpil-
lars before they· cease to feed. 
THE TussocK-MOTH. 
(Notolophus leucost£gma.) 
This notorious shade-tree pest 
THE T USSOCK-MOTH; cocoon of 
female and frothy egg-mass 
laid by her upon it. 
is injurious also to the apple, 
but it is mainly known for its 
injuries to ornamental trees in 
towns. In the winter masses 
of eggs of this insect may be 
found fastened here and there, 
with a dead leaf or a cluster of 
such leaves, to the branch of a 
tree and attached to an empty 
gray cocoon (Fig. 28.) A single 
cluster may contain from three 
hundred to five hundred white, 
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nearly globular eggs, placed in three or four layers, stuck together 
and imbedded in a gelat-
inous substance which 
gives. the mass a grayish 
white surface and a con-
vex form. The eggs hatch 
about the middle of May, 
and the young caterpillars 
Fig. 29. THE TussocK-MOTH, larva. begin at once to devour 
the leaves of the 
tree on which they 
are placed (Fig. 29) . 
A careful nursery-
man will a 1 w a y s 
strip from th~ twigs 
of his trees, before 
shipping, any suspi-
cious object of t.his Fig. 30. THE TUSSOCK-
sort, and the cater- MOTH, male. 
pillars can be poisoned with the usual 
THE APPLE ScAB. 
F ig . 31. THE TussocK-
l\'IOTH, female. 
arsenical sprays. 
This is a fungous disease of the leaf and fruit of the apple, 
occurring throughout the state wherever this fruit is grown. The 
technical name of the fungus producing it is Fusicladium dendrit-
icum. "It forms soot-colored spots with indefinite outlines, gener-
ally on the upper side of the leaves ( Fig. 32). These spots vary 
from an eighth to a half an inch in diameter, often fusing and 
occupying most of the surface, then causing the leaf to blacken, 
curl up and fall ; the _deadened part sometimes falls out, leaving 
holes; the growth sometimes follows the veins and thus assumes a 
branched form. Petioles and young growth of twigs are attacked. 
Fruit stems are occasionally injured so that young apples fall. 
Spots also appear on growing fruit, producing there what is known 
as scab, or black spot. " (Fig. 33.) 
"It attacks both young and old trees, being especially preva-
lent in nurseries among trees that lia ve been left in the rows after 
they are too old to sell, and have thus become crowded and, it 
may also be, weedy. Some varieties are more subject to it than 
others, but crowded trees and th~se on low or badly drained soil 
are liable to it without much regard to variety. Its injury to the 
foliage consists in reducing the size of the leaves, in causing them 
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to fall prematurely, and thus checking growth and preventing 
proper ripening of the wood and maturing of the buds. '' * 
Fig. 32. T HE APPLE SCAB on the leaves. 
A disease so abundant and so widespread as the apple scab 
probably cannot at present be wholly kept out of either orchard or 
nursery, but it is 
nevertheless bad pol-
icy to distribute its 
germs with nursery 
trees if this can be 
prevented. It would 
probably be sufficient 
for p r a c tic a 1 pur-
Fig. 33· TH? APPLE ScAB on apples. poses if nursery trees 
badly infested with this scab or blight were withheld from market 
and destroyed. 
*H. Garman, Kentucky Bulletin No 8o. 
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